Leucine zipper-mediated dimerization is essential for the PTC1 oncogenic activity.
The PTC1 chimeric oncogene is generated by the fusion of the tyrosine kinase domain of the RET proto-oncogene to the 5'-terminal region of another gene named H4 (D10S170). This oncogene has been detected only in human papillary thyroid carcinomas. We have previously demonstrated that the putative leucine zipper in the N-terminal region of H4 can mediate oligomerization of the PTC1 oncoprotein in vitro. In this study, we further demonstrated that the PTC1 oncoprotein forms a dimer in vivo, and the leucine zipper is responsible for this dimerization. The H4 leucine zipper-mediated dimerization is essential for tyrosine hyperphosphorylation and the transforming activity of the PTC1 oncoprotein. Introducing a loss-of-function PTC1 mutant into PTC1-transformed NIH3T3 cells suppressed the transforming activity of PTC1 and reversed the transformed phenotype of these cells, presumably by forming inactive heterodimers between the two forms of PTC1. Taken together, these data indicate that constitutive dimerization of the PTC1 oncoprotein is essential for PTC1 transforming activity and suggest that constitutive oligomerization acquired by rearrangement or by point mutations may be a general mechanism for the activation of receptor tyrosine kinase oncogenes.